3.  Relation of physical properties such as parachor, refrac-
tivity,   absorption   spectrum  and  Raman   spectrum  to
chemical constitution.
4.  Laws of thermodynamics.    Gibbs-HeLm holtz equation*
Equation of Calusius. Relation between the molecular
elevation of the boiling point and the latent heat of evapo-
ration. Relation between the molecular depression of the
freezing point and the latent heat of fusion. Free energy
of a chemical change or chemical affinity and its measure-
ment. Nernst's heat-theorem.
5.  Phase Rule and its application to binary liquid mixtures,
alloys and hydrated salts.     Fractional distillation and
steam distillation.    Distribution Law.
6.  Chemical equilibrium.      Derivation of the law of Mass
action.   Vant Hoff's Isotherm.      Effect of temperature
and pressure on chemical equilibrium.    Reaction Isoehore.
7.  Velocity of chemical  actions.    Complex  reactions.   Re-
action velocity and temperature.      Theory of molecular
activation.    Energy of activation.    Catalysis and adsorp-
tion.
.8. Electrical Conductivity of acqueons non-aqueous solu:
tions. Behaviour of strong electrolytes. Theory of
complete ionisation, treated in a simple way.
Application of conductivity measurements in analytical
chemistry.
9. Equilibria involving weak electrolytes.      Hydrolysis of
salts.    Theory of indicators.
10.  Electrode potentials.    Eleetro-motive-force of a galvanic
cell, concentration cells.      Theory of the Hydrogen and
the quinhydrone electrode.      Determination of Hydro-
gen ion concentration and the solubility of sparingly so-
luble salts by E. M. F. measurements.      Electrometric
titrarions.      Electro-metric detrmination of activity co-
efficient and transport numbers.
11.  Polarisation.   Decomposition      voltages.    Over-voltage.
Storage batteries.
12.  Physical properties of colloids. Ultra-microscope. Brow-
nian movement.   Determination of Avogadro's Number.
Electric charge on colloidal particles.    Co-agulation of
Colloids, Protective action of Colloids.    Adsorntion.